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The primary psychoactive ingredient in cannabis, A 9 tetrahydrocannabinol (A 9 —THC),
affects the brain mainly by activating a specific cannabinoid receptor, CB | . CB [ recepfors

are expressed at high levels in many brain regions, and they are primarily located on
presynaptic terminals.

Cannabinoids may affect memory, cognition, and pain perception by this mechanism

tetrahydrocannabinol (A™-T!
the active ingredient
of cannabis
s

cannabinoid
CBI receptor

nerve terminal

Na* channel

‘
N and P/Q type \

voltage dependent “ phosphorylation
Ca’ channel ’ y

inwardly rectifyin, A-type "
A o synaptic cleft

K* channel

K* channel

Laall dau) Jie ¢ puaally g laall b dibae glbia Sl ye IS8 Jady 8y geaall s egia s THC
(Cgall)

TTHC Ul lede 35 3l ¢ Loall 3lalie
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Marijuana’s Effects on the Brain

HYPOTHALAMUS

Controls appatite, NEOCORTEX
hormonal lovels and

seoxual behavior Responsible for higher

cognitive functions and
the Integration of
sensory Information

BASAL GANGLIA
Involved in motor
controland
planning, aswell a¢
thainltatlonand
terminationof action

HIPPOCAMPUS
Important for momory
and the learning of
facts, soquencesand
places

VENTRAL STRIATUM
Involved in the prediction
and feeling of reward

AMYGDALA
Responsible for anxiety, emotion

and ear CEREBELLUM

Centerfor motorcontrol
and coordination

BRAINSTEM AND SPINAL CORD
Importantin the vomiting reflex -
and tho sonsation of pain © Alica Y. Chen, 2004. Adapted from Scientific American.

When marijuana is smoked, its active ingredient, THC, travels throughout the body, including the brain, to produce its many
effects. THC attaches to sites called cannabinoid receptors on nerve cells in the brain, affecting the way those cells work.
Cannabinoid receptors are abundant in parts of the brain that regulate movement, coordination, leaming and memory, higher
cognitive functions such as judgment, and pleasure.

(Toxicokinetic) THCY 4wl 45al4-1
i Ghldll @l s (alaia¥) cabis, :(Absorption) yabaiey!
Smoking: : ;A

the principal route of cannabis administration, provides a rapid and efficient method of drug

delivery from the lungs to the brain, contributing fo its abuse poftential. Intense pleasurable and
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strongly reinforcing effects may be produced because of almost immediate drug exposure fo

the central nervous system.
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0 1 2 3 - 5 6
Time after administration (h)

58 THC-COOH (THC) alladll aiale caliiuse (35S0 Js¥) GaSh) g pall el daniis 5 Ligad (adiall Jolii 2y
Al 35080 THC ) 5805 00585 oo 8l (3 SY) daeally aafgial)

— THC
=== 1-OHTHC
THCCOOH

&0 =

35 A

Concentration (ng/mL}
£
L]
1

Time after oral ingestion [h)

Several factors may account for the low oral bioavailability of 4 to 20% (as compared to

intravenous drug administration) including

variable absorption,

degradation of drug in the stomach,

significant first-pass metabolism to active | 1-OH-THC and inactive metabolites in the liver.
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Ciagiy Las s ehanll LRI 3 Akl 10% ) aalsi cos 3 Ladld) 8 aall b aalsiall THC U1 (e %90 g 50
2l a s35alall 5810 (50 JASTHC UL Zaacdldl 381l o) adll Qs il s shyal (520 Jlie W) cppms 32Y)
sell dae VU Al dawd) JS THC U1 Sl eheall @Sl & THCW (midial) ¢35l Jale Gasen JalS
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VI Qe ¥ oS0g Jladall 5 8550 5 2 8 iy 4l LS L1 /107 2 Ll 5 ansdlll (e THCY) 585 ) ey

Ll LY slaadl) dejall (e %1

:(Metabolism) My

The primary metabolic routes and metabolites of THC included hydrous on of THC at C9 by

the hepatic cytochrome P45(0 enzyme system fo produce the equipotent metabolite 11-OH-
THC

Cytochrome P450 are involved in the oxidation of THC HO. More than 100 THC metabolizes,

including di- and tri-hydroxy compounds, ketones, aldehydes, and carboxylic acids, have

been /dent/f/eo’_.
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) CH, 077N (CH, CH,
8-Hydroxy-cielta®-THC ~ 8,11-Dihydroxy-detta®-THC

leaal 5 Lt Al iliSya and hydroxylation Jelil oSl & acady Gus Ligemall b dejon THC J) ity
1= Y Jsa o Gl ¥ Gum sl (gl spee Ciai Sl 38 (K15 (11-OH-THC) 11-hydroxy THC

ctliigySolall (men ae Oy Jlad ) ol Qliiallsag( 11-COOH- THC)Nor-9—carboxy THC

A9-THC 11-Hydroxy-A9-THC

1-Nor-9-carboxy AS-THC glucuronides 11-Nor-9-carboxy A9 THC

o 0- Glucuronide o OH

:(Elimination) ~),kY)

Within 5 days, in fotal of §0 to 90% of a THC dose is excreted, mostly as hydroxylated and

carboxylated metabolite.
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More than 65% is excreted in the feces, with approximately 20% eliminated in the urine.

Numerous acidic metabolites are found in the urine;, many are conjugated with glucuronic

acid to increase water solubility.

The primal urinary metabolite is the acid—linked THCCOOH glucuronide conjugate, while [1-

OH-THC predominates in the feces
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(Cannabis influence factor) CIF o

THC [ng/mL] 11-OH-THC [ng/mL]
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THC-COOH [ng/mL] x 0.01
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